Abstract: The aim of this study was to identify factors related to the health-related quality of life (HRQOL) of caregivers providing continuing home care for the impaired elderly focusing mainly on care managers' support given to caregivers. Two interviews over a course of 12 months were conducted with 42 caregivers. The questionnaire items for the caregivers included demographic variables, HRQOL, the satisfaction level of care managers, coping ability, and depressive state. For the impaired elderly, the questionnaire items included demographic variables, abilities of activities of daily living, dementia assessment, and depressive state. The mean age of the caregivers was 66.1 ± 8.8. By logistic regression analysis with HRQOL as a dependent variable, the caregivers' physical QOL was significantly related to the depressive state of impaired elderly and the caregivers' satisfaction with their care manager, whereas the caregivers' mental QOL was significantly related to the caregivers' sense of coherence and satisfaction with their care manager. These results suggest that the care managers' support to caregivers who provide continuing home care is important for caregivers' HRQOL.
Introduction
Japan has a rapidly aging population. As of 2000, people aged 65 and over (the elderly) accounted for one-sixth of the total population. In 2025, it is expected that the elderly may account for 1/3.5 of the total population 1) . Moreover, the number of impaired elderly including those bedridden or demented is estimated to reach 5.2 million in 2025 2) . However, a trend toward the nuclear family has limited family care giving. Thus, caring for the elderly is one of the biggest concerns in old age. Since the public nursing care insurance program has been in effect for 6 yr, the number of homebased-service users reached 2.46 million and the number of service providers has risen significantly in Japan 1) . Under these circumstances, care managers are the key to preparing a home care program (care plan) for both the impaired elderly and their caregivers who take their needs and demands into account. The roles of care managers are as follows: to assess impaired elderly physical and cognitive conditions, to identify the needs of impaired elderly and their caregivers, to manage care service staff members, to prepare care plans, to continuously manage and reassess care plans, and to maintain care service records. Therefore, the support provided by care managers is crucial for caregivers to be able to provide continuing home care for the impaired elderly. To date, most studies have focused on caregivers' burden [3] [4] [5] . Schulz et al. reported that mental and emotional strains are independent risk factors for mortality among elderly spouse caregivers 6) ; however, little attention has been given to the care managers' support given to caregivers.
In addition, not much study is available on the healthrelated quality of life (HRQOL) of caregivers. In a study of the relationship between caregivers' burden and HRQOL, it was found that deterioration in HRQOL may be a precursor of physical illnesses that are stress-related 7) . In our previous HRQOL study of stroke patients and their caregivers, the HRQOL of caregivers found to be significantly associated with caregivers' age and human resources, and patients' cognitive status and anxiety/depression 8) . This study was carried out to determine the HRQOL of caregivers providing continuous home care for the impaired elderly and to focus attention on the relationship between caregivers' HRQOL and care managers' support given to caregivers.
Materials and Methods

Participants
As the first step, we contacted responsible person in the division of care managers and public health nurses in research areas, explained the objectives of the survey, and received endorsement from them. Then, 88 caregivers providing continuing home care were introduced by care managers and public health nurses visiting caregivers monthly to support home care giving. In the second step, trained survey staffs contacted the caregivers to explain the objectives, methods, confidentiality, no detrimental treatment of nonparticipation, and their right to stop anytime of the survey. 
Measurements
The survey was conducted using a semi-structured interview based on the questionnaire developed in our previous studies [8] [9] [10] [11] .
During the first part of the survey, the caregivers were asked about the following items: demographic variables, number of family members, HRQOL, the satisfaction level of care managers, coping ability, and depressive state. For the impaired elderly, the questionnaire items were demographic variables, number of service utilizations by community long-term care services per month, abilities to do the activities of daily living (ADL), dementia assessment, and depressive state. The second part of the survey was conducted one year after the caregivers were asked about impaired elderly functional changes and caregivers' HRQOL.
We used the 12-item version (SF-12) of the Medical Outcome Study Short Form Health Survey to assess the caregivers' HRQOL. SF-12 generates a physical component summary (PCS) score and a mental component summary (MCS) score that provide a broad estimate of disability resulting from mental or physical health problems 12) . SF-12 has shown its reliability and validity, and has been widely used in studies of physical and psychiatric disorders 12) . The sense of coherence questionnaire (SOC) developed by Antonovsky 13) provides a global measure of the ability of caregivers to mobilize adaptive coping resources. We used the abbreviated version of this questionnaire (SOC-13), that is, a 7-point semantic differential questionnaire (range, 13-91) 13, 14) . SOC represents the salutogenic resources available to individuals 13) . SOC is hypothesized to be a stable personality disposition that serves as a major coping resource for preserving health. The SOC questionnaire has been used in different cultures and languages throughout the world 15, 16) ; it shows strong internal validity, reliability, and test-retest correlation 13, 14, 17) . The satisfaction level of care managers was measured by asking the caregivers about their satisfaction with their care manager using a score range of 0-10, with higher scores indicating a higher level of satisfaction with the care manager.
The ability to perform ADL was determined in the impaired elderly for the following seven items: feeding, toileting, continence, bathing, dressing, walking, and field of activity level. The abilities to perform these 7 ADLs were classified into 5 grades according to the Rankin Disability Scale: 1, no significant disability; 2, slight disability; 3, moderate disability; 4, moderately severe disability; 5, severe disability 18) . The scale for dementia rating in Japanese community residents developed by Homma 19) was used for evaluating impaired elderly behavior problems: memory loss, recognition failure, annoying behavior, and socially inappropriate behavior. The range on this scale was 0 to Industrial Health 2007, 45, 402-408 16 , with higher scores indicating more problems. We used the Geriatric Depression Scale (GDS-15) developed by Yesavage 20) to assess both the elderly and caregivers' depressive states.
Statistical analysis
Logistic regression analyses were performed to investigate factors related to caregivers' changes in HRQOL. We attempted to clarify our logistic model that the changes in caregivers' PCS and MCS were associated with the survey items (caregivers' age, sex, coping ability, level of satisfaction with the care manager, impaired elderly's functional changes after 1 yr, behavior problems, and depressive state) which we hypothesize by our previous study 8) . And the final model was determined assessing model fitness by a change in loglikelihood and Negelkerke R 2 . The dependent variables were the changes in SF-12 PCS and MCS between the score in the first part of the survey and that in the second part. Caregivers whose PCS and MCS were "increased" were coded 1, and caregivers whose PCS and MCS were "no change" and "decreased" were coded 0. The independent variables were as follows: caregivers' age, coping ability, level of satisfaction with the care manager, impaired elderly functional changes after 1 yr, behavior problems, and depressive state. A p-value of <0.05 was considered to indicate statistical significance. All analyses were performed using the SPSS statistical software package for Windows (version 13.0, SPSS Inc.).
Results
Of the 88 caregivers providing continuing home care, 55 agreed to participate in the survey at the first survey in 2004. Eight impaired elderly died after the first survey, and 5 were in nursing care facilities when our second survey was conducted. Thus, 42 impaired elderly who lived at home and their caregivers were considered eligible for the analysis. Table 1 shows the characteristics of the caregivers. Of the 55, 16 (38.1%) were female spouse caregivers, and 11 (26.2%) were male caregivers, that is, a husband or a son. Table 2 shows the characteristics of the impaired elderly and their caregivers. For the impaired elderly, the mean age ± standard deviation was 79.7 ± 10.9 (range, 61-96). For the ability to perform ADLs, the 5 levels of ability were scored inversely, indicating that level 1 means 5 points and level 5 means 1 point. The mean level of all ADLs in the first part of the survey was 19.3 ± 10.9, whereas it was 18.1 ± 7.1 in the second part, indicating more problems after 1 year (paired t-test, p=0.002) . The mean score of the behavior problems was 1.9 ± 2.9. The average number of services used was 15.5 ± 10.5. The mean score of GDS-15 was 6.0 ± 3.7 indicating that the impaired elderly were often in a depressive state. For the caregivers, the mean age was 66.1 ± 8.8 (range 50-83), indicating that they were significantly younger than the elderly (t-test, p<0.001). The caregivers' mean GDS-15 score was 4.2 ± 3.4, which was lower than that of the elderly (t-test, p=0.006). The mean score of the level of satisfaction with the care manager was 2.1 ± 3.9.
The mean score of SOC was 62.8 ± 12.1, which was significantly high (t-test, p<0.001) compared with that of the general population in their 60's reported in the NHK Data book 21) . In regard to SF-12, the mean scores of PCS and MCS were 20.3 ± 3.2 and 22.5 ± 3.2 in the first part of the survey, and 19.2 ± 3.8 (paired t-test, p=0.013) and 21.7 ± 4.0 (paired t-test, p=0.040) in the second part of the survey, indicating a poorer HRQOL after 1 yr. Table 3 shows the results of the logistic regression analysis carried out to identify factors related to changes in PCS and MCS scores for caregivers. Since there was only one male caregiver who increased MCS score, we did not include sex to improve the model fitness. The model without sex shows good fitness index and significant improvement of log-likelihood. The following factors showed significant associations with PCS score: the impaired elderly's GDS-15 score (p=0.038) and the caregivers' level of satisfaction with their care manager (p=0.025). However, there were no significant relationships among the impaired elderly's functional changes and behavior problems, and the caregivers' age and SOC. With MCS score, the caregivers' SOC (p=0.046) and level of satisfaction with the care manager (p=0.038) showed significant associations; however, there were no relationships among the impaired elderly's functional changes, behavior problems, and GDS-15 score, and the caregivers' age.
Discussion
In this study, we took particular note of the relationship between caregivers' HRQOL and care managers' support given to caregivers. As a result of the logistic regression analysis, the level of satisfaction with care managers was significantly related to caregivers' physical and mental QOLs. Kawamoto et al. 22) have reported that the presence of other family members, a good family relationship, and emotional support act as positive factors for maintaining caregivers' mental health. Some studies 23, 24) have shown that the support system for caregivers, including not only group programs but also individual home visits, contributes significantly to caregivers' confidence in their knowledge of patient care, the use of active coping strategies, and the improvement in their QOL. This study, therefore, is considered to confirm an important aspect of the support system for caregivers. Moreover, our results show that care managers' support to caregivers who provide continuing home care is extremely important for caregivers' HRQOL.
Our results also revealed that caregivers' physical QOL is associated with the impaired elderly depressive state, and that there is an association between caregivers' mental QOL and SOC. In our previous HRQOL study of home care stroke patients and their caregivers, we proved that the patients' subjective symptoms and mental state are strongly related to caregivers' HRQOL 8) . Kuzuya et al. 25) have reported a high prevalence of depression among the impaired elderly, and Dennis et al. 26) have reported that caregivers' anxiety level is not as clearly related to patients' degree of physical disability as their depression level. Our results show that 13) as representing the salutogenic resources available to individuals. SOC is not a specific coping strategy. It is rather the mobilization of coping and adaptive resources that suppress the deleterious effects of stress. It essentially shows how individuals appraise a stressful situation and choose to handle it. SOC has three main components: comprehensibility (the course of the stressor is structured, predictable, and explicable), manageability (the individual has the necessary resources available to meet his/her demands), and meaningfulness (these demands are worthy of investment and engagement) 13) . Therefore, compared with those with a low SOC, individuals with a high SOC perceive situations as more benign, and thus have less distress in response to stressors 13) . Because SOC is not a traditional self-concept, but a concept of reliance on one's self, others and the environment, the presence of reliable people and a comfortable environment are crucial 13) . SOC is not a hereditary ability like personality and nature, but is learned through experiences that accumulate over one's life 13) . The SOC scale has been translated into more than twenty languages and examined in relation to health and illness in a large number of studies, mainly in foreign countries 14, [27] [28] [29] [30] [31] [32] [33] [34] [35] . In Japan, some experimental studies have been conducted [36] [37] [38] ; however, a study of caregivers has not yet been reported. Van Puymbroeck et al. 39) studied QOL predictors in caregivers of stroke patients, and reported that SOC is the most influential factor in their QOL, and that such caregivers who can mobilize their coping resources effectively experience fewer burdens in QOL and fewer symptoms of depression. Our results show that the SOC of caregivers is significantly higher than that of the general population within the same age group. Moreover, SOC influences the mental QOL of caregivers, indicating that providing continuing home care does not necessarily decrease the HRQOL of caregivers, and that care giving experiences may reinforce their SOC.
This study had following limitations. First, number of caregivers who were interviewed was small. Although we called on care managers and public health nurses for their assistance and cooperation, only 55 caregivers agreed to participate in this study. Caregivers may be too busy to spare time for an interview. However, it would rather be necessary to give assistance even to those caregivers who did not agree to participate in the interview from the viewpoint of increasing HRQOL. Second, the results of the logistic regression analyses were not adjusted by sex. Because number of male caregivers was proportionally less than female's, we did not include sex in our model to keep the model fitness. These will be the focus of our studies in the future.
In conclusion, our analysis revealed that HRQOL, both physical and mental aspects, of caregivers was strongly related to the level of satisfaction with care managers. It follows from this that care managers' support to caregivers, who provide continuing home care for the impaired elderly, is very important for caregivers'. Further studies are needed to clarify these relations by a larger number of caregivers.
